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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polybutylene terephthalate resin composition that has excellent laser 
beam permeability, moldability and mechanical strengths and is useful for laser welding of resin moldings for a 
variety of applications, and provide the laser-welded resin molding. 

SOLUTION :The resin composition for laser welding comprises (A) a polybutylene terephthalate resin that is 
composed of polybutylene terephthalate or a mixture thereof with a polybutylene terephthalate copolyester 
and (B) at least one resin selected from the group consisting of a polycarbonate resin, an acrylonitrile— styrene 
copolymer, a polyphenylene oxide, a styrene resin, an acrylic resin, a polyether sulfone, a polyarylate and a 
polyethylene terephthalate wherein the amount of the component (B) is 1-50 wt.% based on the total of the 
components (A) and (B). The resin composition is used for moldings obtained by the laser welding techniques. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] (A) It is the resin constituent for laser joining whose (B) it comes to blend polybutylene terephthalate 
or polybutylene terephthalate, the polybutylene terephthalate system resin that consists of a polybutylene 
terephthalate copolymer, (B) polycarbonate resin, an acrylonitrile styrene copolymer, polyphenylene oxide and 
styrene resin, acrylic resin, polyether sulphone, polyarylate, and at least one sort of resin chosen from 
polyethylene terephthalate resin, and is 1 - 50 % of the weight to the sum total of (A) and (B ). 
' [Claim 2] The resin constituent for laser joining according to claim 1 which comes to carry out 1-200 weight 
section addition combination of at least one sort furthermore chosen from (C) inorganic filler and an organic 
system filler to the total quantity 100 weight section of (A) and (B). 

[Claim 3] claims 1-2 which furthermore come to carry out 1-50 weight section addition combination of the (D) 
styrene system elastomer to the total quantity 100 weight section of (A) and (B) — the resin constituent for 
laser joining given in either. 

[Claim 4] (D) The resin constituent for laser joining according to claim 3 with which a styrene system elastomer 
has light transmission higher than the light transmission in this wavelength field of polybutylene terephthalate in 
400-1 lOOnm wavelength field. 

[Claim 5] claims 1 ^4 — the composite molding object which carried out laser welding of the mold goods which 
become either from the resin constituent for laser joining of a publication. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polybutylene terephthalate system resin constituent 
suitable for the composite molding object acquired by the goods of further others by carrying out laser welding, 
and the composite molding object using it about the composite molding object using the resin constituent for 
laser joining and it which thermal resistance, cold energy nature, a mold-goods surface appearance, dimensional 
stability, and laser joining nature were balanced, and were excellent. 
[0002] 

[Description of the Prior Art] Polybutyrene terephthalate resin is broadly used as an injection-molded product 
using the outstanding injection-molding nature, a mechanical characteristic, thermal resistance, an electrical 
property, chemical resistance, etc. in fields, such as a machine part, the electrical and electric equipment and 
communication link components, and autoparts. However, although the shaping effectiveness of an injection- 
molded product is good, a configuration has a limit from the point of the flowability metallurgy mold structure, 
and a not much complicated thing is difficult to fabricate. 

[0003] From the former, mechanical junction with junction by adhesives, a bolt, etc. has been performed in 
junction of each parts in accordance with complication of a product configuration. However, with adhesives, 
costs, the time and effort of conclusion, and the increase of weight pose a problem by mechanical junction 
according [ the bond strength ] to a bolt etc. again. Since it can join in a short time about frictional heat joining, 
such as heat tracing joining, such as laser joining and hot-platen joining, oscillating joining, and ultrasonic 
welding, and adhesives metallurgy group components are not used and problems, such as cost concerning it, an 
increase of weight, and environmental pollution, do not occur on the other hand, the assembly by these 
approaches has been increasing. 

[0004] Laser joining which is one of the heat tracing joining is a method of construction which is spreading in a 
broad field using an advantage, like make it penetrate, and it is made to absorb on the other side, and is melting 
and the method of construction which carries out welding, and there are not possibility of three-dimensions 
junction, non-contact processing, and weld flash generating while the laser beam was irradiated and irradiated 
at the piled-up resin Plastic solid. 

[0005] In this method of construction, in the resin ingredient applied to a laser beam transparency side Plastic 
solid, when the description which penetrates a laser beam became indispensable and irradiated energy of a lase 
beam was made into 100%, it became clear from this invention persons' examination result that the energy 
which penetrates and comes out on the background of the laser beam transparency side Plastic solid is 
required for 10% or more. When the Plastic solid of less than 10% of laser beam permeability is used for a laser 
beam transparency side Plastic solid, melting and possibility of producing the fault of fuming are fully considerec 
on a laser beam incidence front face. 

[0006] Compared with thermoplastics, such as Nylon, laser beam transmission is very low, in the polybutylene 
terephthalate system resin currently used for various applications, in case a laser joining method of 
construction was applied using polybutylene terephthalate system resin as mold goods by the side of laser 
beam transparency, the lowness of the laser beam transmission to the thickness limit was very severe, the 
correspondence by thinning was needed for improvement in laser beam transmission, and the product-design 
degree of freedom was small. [ many ] 

[0007] Although it was indicated by the patent reference 1 by control of the melting point by using a 
polybutylene TEREFUTE rate system copolymer in a laser joining method of construction that joining condition 
width of face was made large, the big improvement in laser beam permeability had in it the trouble which cannoi 
wish, cannot desire improvement in a degree of freedom of the thick design of a Plastic solid, either, and spoils 
the moldability of polybutylene terephthalate system resin only by control of the melting point. 
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[0008] 

[Patent reference -1] J P,2001-26656,A ([0008] - [0024] paragraph) 
[0009] 

[Problem(s) to be Solved by the Invention] This invention cancels the conventional trouble mentioned above, 
and it aims at offering the polybutylene terephthalate system resin constituent for laser joining applicable as a 
laser beam transparency side Plastic solid, without reducing a product-design degree of freedom also in 
polybutylene terephthalate system resin. 
[0010] 

[Means for Solving the Problem] In order to solve said technical problem, this invention consists of the next 
configuration. Namely, (1) and (A) polybutylene terephthalate Or polybutylene terephthalate and polybutylene 
terephthalate system resin which consists of a polybutylene terephthalate copolymer, (B) Polycarbonate resin, 
an acrylonitrile styrene copolymer, Polyphenylene oxide, styrene resin, acrylic resin, polyether sulphone, It 
comes to blend polyarylate and at least one sort of resin chosen from polyethylene terephthalate resin. (B) The 
resin constituent for laser joining which is 1 - 50 % of the weight to the sum total of (A) and (B). (2) at least one 
sort further chosen from (C) inorganic filler and an organic system filler The resin constituent for laser joining 
according to claim 1. which comes to carry out 1-200 weight section addition combination to the total quantity 
100 weight section of (A) and (B), (3) The total quantity 100 weight section of (A) and (B) is further received in 
(D) styrene system elastomer. The resin constituent for laser joining given in either and (4) (D) styrene system 
elastomer set to 400 - 1 1 0Onm wavelength field, claims 1 -2 which come to carry out 1 -50 weight section 
addition combination — The resin constituent for laser joining given in (3) which is what has light transmission 
higher than the light transmission in this wavelength field of polybutylene terephthalate, and (5) and (1 ) - (4) — 
it is the composite molding object which carried out laser welding of the mold goods which become either from 
the resin constituent for laser joining of a publication. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0012] (A) polybutylene terephthalate system resin (henceforth the (A) component) as used in the field of this 
invention — said polybutylene terephthalate — it may be independent and you may be concomitant use with 
polybutylene terephthalate and a polybutylene terephthalate copolymer. 

[0013] The polybutylene terephthalate used in this invention is a polymer obtained by carrying out the 
polycondensation reaction of a terephthalic acid (or ester plasticity derivatives, such as the dimethyl 
terephthalate) and the 1 ,4-butanediol (or the ester plasticity derivative). 

[0014] moreover, as a polybutylene terephthalate copolymer which can use together with the above-mentioned 
polybutylene terephthalate, and can be used Terephthalic acid () Or ester plasticity derivatives, such as the 
dimethyl terephthalate, 1 ,4-butanediol (or the ester plasticity derivative), and dicarboxylic acid of others in 
which these and copolymerization are possible (or the ester plasticity derivative) Or the copolymer which what 
copolymerized other diols (or the ester plasticity derivative) was mentioned, and copolymerized other 
dicarboxylic acid (or the ester plasticity derivative) as the third component especially is desirable. 
[001 5] Among [ all ] a dicarboxylic acid component, as for the copolymerization rate of other dicarboxylic acid 
(or the ester plasticity derivative), it is desirable from the point of a moldability that it is the 3—30 -m o I range of 
X and it is more desirable that it is the 3-20-mol range of % 

[001 6] Moreover, among [ all ] a diol component, as for the copolymerization rate of other diols (or the ester 
plasticity derivative), it is desirable from the point of a moldability that it is the 3-30-mol range of % and it is 
more desirable that it is the 3-20-mol range of %. 

[0017] As the above and other dicarboxylic acid, alicyclic dicarboxylic acid, such as aromatic series dicarboxylic 
acid [, such as aromatic series dicarboxylic acid, such as isophthalic acid, phthalic-acid, 2 6-naphthalene 
dicarboxylic acid 1 , 5-naphthalene dicarboxylic acid, screw (p-carboxyphenyl) methane, anthracene dicarboxylic 
acid, 4, and 4'-diphenyl ether dicarboxylic acid and 5-sodium sulfoisophtharate, an adipic acid, a sebacic acid, ar 
azelaic acid, and a dodecane dione acid, ], 1 , 3-cyclohexane dicarboxylic acid, 1 , and 4-cyclohexane dicarboxylic 
acid, etc. is mentioned. 

[0018] (A) When only a polybutylene terephthalate copolymer is used as a component, since a moldability falls 
by at least one sort of addition chosen from polycarbonate resin, an acrylonitrile styrene copolymer, 
polyphenylene oxide, styrene resin, acrylic resin, polyether sulphone, polyarylate, and polyethylene terephthalate 
resin, it is not desirable. 

[0019] (A) Although there will be especially no limit if melting kneading is possible for the viscosity of a 
component, as for the intrinsic viscosity when measuring an o-chlorophenol solution at 25 degrees C, it is 
usually desirable that it is 0.36-1 .60. Moreover, when the (A) component consists of polybutylene terephthalate 
and a polybutylene terephthalate copolymer, it uses with [ after grinding physical or melting mixture ] a pellet 
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type, and dissolves in o-chlorophenol, and an o-chlorophenol solution is adjusted and the result of having 
carried out measurement of viscosity should just exist in said viscosity condition. 

[0020] Although at least one sort of resin (henceforth the (B) component) chosen with the above-mentioned 

(A) component in this invention from (B) polycarbonate resin, an acrylonitrile styrene copolymer, polyphenylene 
oxide, styrene resin, acrylic resin, polyether sulphone, polyarylate, and polyethylene terephthalate resin is used, 
in order to obtain the constituent excellent in laser beam permeability, it is desirable to use polycarbonate resin. 

[0021] From the point of the improvement effectiveness in laser beam permeability, the loadings of the (B) 
component to the sum total of (A) and (B) are 1 -50 %of the weight, and are 5 -40 %of the weight preferably. 

(B) Laser beam permeability is inadequate in the loadings of a component being less than 1 %of the weight, and 
since a moldability and elevated-temperature rigidity will fall if 50 % of the weight is exceeded, it is not 
desirable. 

[0022] In this invention, (C) inorganic and an organic system filler (henceforth the (C) component) can be 
blended further. As a component, (C) A glass fiber, a carbon fiber, titanic-acid KARIWISUKA, A zinc-oxide 
whisker, a boric acid aluminum whisker, an aramid fiber, an alumina fiber, Fibrous reinforcement, such as silicon 
carbide fiber, ceramic fiber, an asbestos fiber, gypsum-fibrosum fiber, and a metal fiber, A WARASUTE night, a 
zeolite, a sericite, a kaolin, a mica, clay, Silicate, such as a PAIRO filament, a bentonite, asbestos, talc, and 
aluminum nari KETO, An alumina, oxidization silicon, magnesium oxide, a zirconium dioxide, titanium oxide, 
Carbonates, such as metallic compounds, such as an iron oxide, calcium carbide, a magnesium carbonate! and a 
dolomite, Un-fibrous reinforcement, such as sulfates, such as a calcium sulfate and a barium sulfate, a glass 
bead, a ceramic bead, boron nitride, silicon carbide, and a silica, etc. are mentioned, and a glass fiber is 
mentioned as a desirable example. 

[0023] Furthermore, it is more desirable from fields, such as a mechanical strength, to use them by coupling 
agents, such as a silane system, an epoxy system, or a titanate system, carrying out conditioning of these 
fillers. 

[0024] It is desirable that it is the 1 - 200 weight section to the total quantity 100 weight section of the 
balance of a mechanical strength to a fluidity, the (A) component, and the (B) component, the addition of the 

(C) component used by this invention is the 5-120 weight section more preferably, and its 10-85 weight 
section is especially desirable. 

[0025] Shock resistance and cold energy-proof nature can be given by blending an elastomer further to the (A) 
component and the (B) component in this invention. An ethylene system, a styrene system, etc. are mentioned 
as this elastomer (the addition of an elastomer has desirable 1 -50 weight section to the total quantity 100 
weight section of the (A) component and the (B ) component.). B y using (D) styrene system elastomer as an 
elastomer especially, shock resistance and cold energy-proof nature can be given further, holding enough laser 
beam permeability with the high (A) component and (B) component. Coefficient of linear expansion differs from 
polybutyrene terephthalate resin etc. greatly, for example, cold energy-proof nature here sets a metal etc to 
the resin Plastic solid which carries out insert molding to the interior and becomes it, and means low 
temperature and the resistance over the crack under a hot repeat environment. 

[0026] It is desirable to use the styrene system elastomer which has light transmission higher than the light 
transmission in this wavelength field of polybutylene terephthalate in 400 - 1 100nm wavelength field as the 
aforementioned (D) component. As this styrene system elastomer, a styrene-butadiene block copolymer is 
mentioned preferably and the epoxidation object of a styrene-butadiene block copolymer is mentioned still mor< 
preferably. As an epoxidation object of this styrene-butadiene block copolymer, the EPO friend A1010 by Daice 
Chemical Industries, Ltd. can be used. 

[0027] From the balance of laser beam permeability, a moldability, and cold energy-proof nature, the addition of 
the (D) component used by this invention is the range of 1 - 50 weight section to the total quantity 1 00 weight 
section of the (A) component and the (B) component, and its range of 2 - 20 weight section is more desirable 
In under the addition 1 weight section, since a moldability, especially a fluidity will fall if there is almost no 
effectiveness of the shock resistance by (D) component addition and cold energy-proof nature and 50 weight 
sections are exceeded, it is not desirable. 

[0028] Although it is the range which does not spoil the effectiveness of this invention and a usual additive and 
a small amount of usual other type polymers, such as a release agent, an antioxidant, a stabilizer, lubricant, a 
crystalline-nucleus agent, an end blockade agent, an ultraviolet ray absorbent, a coloring agent, and a flame 
retarder, can be added in the polybutylene terephthalate system resin constituent of this invention, it is 
possible by adding especially a crystalline-nucleus agent for a crystallization rate (solidification rate) to become 
quick and to shorten a molding cycle. 

[0029] For example, as a release agent, higher-fatty-acid amides, such as metallic soap, such as montanoic aci. 
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waxes or lithium stearate, and aluminum stearate, and ethylene-bis-stearylamide, ethylenediamine stearin acid, 
a sebacic-acid potfcondensation object, etc. can be mentioned, and montanoic acid waxes and ethylene-bis- 
stearylamide are desirable especially. 

[0030] As an example of an antioxidant, 2,6-di-tert-butyl-4-fnethylphenol, Tetrakis (methylene-3-(3, 5-G t- 
butyl-4-hydroxyphenyl) propionate) methane, Phenol system compounds, such as tris (3, 5-G t-butyM- 
hydroxy benzine) isocyanurate, Sulfur compounds, such as dilauryl -3, 3-thiodipropionate, dimyristyl -3, and 3'- 
thiodipropionate, The Lynn system compounds, such as tris nonylphenyl phosphite and JISUE ally I compound 
pentaerythritoldiphosphite, etc. are mentioned. Especially, 2,6-di-tert-butyM-methylphenol and tetrakis 
(methylene-3-(3, 5-G t-butyM-hydroxyphenyl) propionate) methane are desirable. 
[0031] Phosphoric ester, such as a benzophenone system compound like benzotriazol system compound 
[ containing 2-(2'- hydroxy-S'-methylphenyl) benzotriazol ] and 2, and 4-dihydroxy benzophenone as an 
example of a stabilizer, monochrome or distearyl phosphate, and trimethyl phosphate, etc. can be mentioned. 
[0032] Moreover, polyether ether ketone resin, talc, etc. can be mentioned as a crystalline-nucleus agent. By 
adding these crystalline-nuclei agent, a crystallization rate (solidification rate) becomes quick and becomes 
possible [ shortening a molding cycle ]. 

[0033] Moreover, as an end blockade agent, glycidyl ester or glycidyl ether of aliphatic series and,aromatic 
series etc. can be mentioned. 

[0034] Since multiplication-effectiveness may be acquired by combining two or more kinds, these various 
additives may be used, using together. 

[0035] In addition, the additive illustrated, for example as an antioxidant may act as a stabilizer or an ultraviolet 
ray absorbent. Moreover, there are some which have an antioxidizing operation and an ultraviolet absorption 
operation about some which were illustrated as a stabilizer. That is, said classification is expedient and is not 
the monochrome which limited the operation. 

[0036] It is not necessary to limit especially about the manufacture approach of the polybutylene terephthalate 
system resin constituent of this invention that what is necessary is just to carry out by the approach usually 
learned. The approach of carrying out melting kneading at the temperature of 200-350 degrees C can be 
mentioned using well-known melting mixers, such as a monopodium or a biaxial extruder, a Banbury mixer, a 
kneader, or a roll mill, as an example of representation. It bundles up beforehand, and mixes and each 
component may carry out melting kneading. Or after kneading and pelletizing other components by the above- 
mentioned approach etc. about the little additive component which is below 1 weight section as opposed to the 
total quantity 100 weight section of (A) - (D) component, it can also add before shaping. In addition, although 
little direction of the moisture adhering to each component is good and drying in advance beforehand is 
desirable, it is not necessary to not necessarily dry all components. 

[0037] The approach of using a biaxial extruder with a cylinder temperature of 230-300 degrees C, and 
supplying and kneading except the (C) component from the upstream of this extruder as an example of the 
desirable manufacture approach, and carrying out side feed of the (C) component, and subsequently, kneading it 
further is mentioned. 

[0038] The resin constituent of this invention has desirable injection molding especially, although injection 
molding, extrusion molding, blow molding, transfer molding, a vacuum forming, etc. are generally fabricated by 
the well-known shaping approach of thermoplastics. 

[0039] Although the polybutylene terephthalate system resin constituent of this invention is used as an 
ingredient with which laser joining is presented taking advantage of the outstanding property, it is easily 
applicable also to a laser beam absorption side Plastic solid by being suitable for the laser beam transparency 
side Plastic solid of a laser joining method of construction, and adding near infrared ray absorbents, such as 
carbon black, to this constituent. 

[0040] The polybutylene terephthalate system resin constituent of this invention can give cold energy-proof 
nature, a mechanical strength, etc. further by adding a filler and an elastomer besides laser beam permeability. H 
is laser joining junction of the resin Plastic solid of various applications taking advantage of this advantage 
especially is useful to a laser beam transparency side Plastic solid. 
[0041] 

[Example] Although an example is shown below and this invention is explained to it still more concretely, this 
invention is not limited to the publication of these examples. Moreover, all the addition blending ratio of coal 
shown in the example and the example of a comparison is the weight sections. 

[0042] The material property evaluation approach of an example and the example of a comparison is shown 
below. 

[0043] (1) moldability evaluation — what an ejection part is large in using a common injection molding machine 
(Nissei 60E9ASE), and a test piece deforming at the time of mold-goods ejection in the case of test-piece-for- 
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tensile-test (ASTM No. 1 type, thickness of 3.2mm) shaping in a standard process condition (the cylinder 
temperature of 260 degrees C, die temperature of 80 degrees C), and carries out buckling — a poor moldability 
— carrying out — front Naka — "x" showed. On the other hand, "0" showed to the thing without deformation 
among the table. Moreover, about the molding cycle, the gate seal time amount showing the solidification rate of 
the resin within metal mold was evaluated. Gate seal time amount extended primary dwelling one by one from 
the minimum filling pressure, and defined the dwelling time from which mold-goods weight becomes fixed as 
gate seal time amount. Therefore, the ingredient with short gate seal time amount has a quick solidification rate 
and it is suitable for it to high cycle shaping. 

[0044] Since the test piece creation for carrying out other characterization was difficult for the thing of the "x" 
display, subsequent evaluation of it was not completed. These were indicated to be "-" by the term of the 
property of front Naka. 

[0045] (2) The approach based on tensile strength ASTM D638 estimated. The process condition of a test 
piece is 80 degrees C in the cylinder temperature of 260 degrees C, and die temperature using an ASTM No 1 
type (thickness of 3.2mm). 

[0046] (3) The approach based on the bending elastic modulus ASTM D790 estimated. The process condition of 
a test piece is 80 degrees C in the cylinder temperature of 260 degrees C, and die temperature using a thing 
with a thickness of 3.2mm. 

[0047] (4) The approach based on impact strength ASTM D256 estimated. A test piece is a thing with a width 
of face of 3.2mm, and the process condition is 80 degrees C in the cylinder temperature of 260 degrees C, and 
die temperature using a test piece with a notch. 

[0048] (5) The approach based on the load deflection temperature ASTM D648 estimated. Load stress is 
1.82MPa(s). The process condition of a test piece is 80 degrees C in the cylinder temperature of 260 degrees 
C, and die temperature using a thing with a thickness of 6.4mm. 

[0049] (6) The insertion mold goods 1 formed by equipping the top face of this square pole with the sprue 3 of 
the configuration which cut off the conic top-mosM/ertices side where a base uses the circle centering on the 
intersection of the diagonal line on top as a base by the shape of the square square pole to a conic base and 
parallel shown in cold energy-proof nature evaluation drawing 1 were fabricated on conditions with a cylinder 
temperature [ of 260 degrees C ], and a die temperature of 80 degrees C. 

[0050] Drawing 1 (a) is the top view of the above-mentioned insertion mold goods, and (b) is the side elevation 
of these mold goods. 

[0051] The insertion mold goods 1 inject resin from an injection molding machine, from sprue 3, it is filled up 
with the injected resin in a metal mold cavity so that the insertion metal 4 may be covered, and equip metal 
mold with the insertion metal 4, and are formed by solidifying resin 2 and sprue 3. 

[0052] Since resin does not flow into the part which metal mold is equipped with an insertion metal and a metal 
and metal mold touch, in the base of the insertion mold goods 1 , the resin non-filling section 5 equivalent to the 
part is made. 

[0053] Die-length L of the side of the base of a square pole part of the insertion mold goods 1 (square) is 
[ 30mm and thickness W of resin 2 of 50mm and height ] 1 .5mm. 

[0054] Cold energy cycle processing in which performed processing for bottom 1 hour of -40-degree-C 
environment after the bottom 1-hour processing of 1 30-degree-C environment, and these mold goods were 
again left under 1 30-degree-C environment was performed, and the appearance of mold goods was viewed The 
number of cycles which the crack generated in insertion mold goods was indicated to front Naka, and size of 
the numeric value was made into the index of cold energy-proof nature. 

[0055] (7) L of drawing 2 is 80mm square, and the laser beam permeability evaluation test piece used the laser 
beam permeability evaluation test piece 8 whose thickness D is 3mm. The process condition is 80 degrees C in 
the cylinder temperature of 260 degrees C, and die temperature. Drawing 2 (a) is the top view of the above- 
mentioned laser beam permeability evaluation test piece, and (b) is the side elevation of this test piece. 
[0056] The laser beam permeability evaluation test piece 8 was cut from sprue 3, a runner 6, and the gate 7, 
and was used as a laser beam permeability evaluation test piece. 

[0057] The testing machine used the integrating sphere for the detector, using the ultraviolet near-infrared part 
optical altimeter (UV-3100) by Shimadzu Corp. 

[0058] Permeability expresses the ratio of the amount of transmitted lights, and the amount of incident light 
with a percentage. In front Naka, the light transmission of 800-11 OOnm wavelength field of near infrared rays 
was indicated as "permeability." 

[0059] (8) As for 70mm and thickness D, 24mm and die-length L used [ the width of face W which cuts down a 
laser joining nature evaluation test piece, respectively from two kinds of mold goods with which only the laser 
beam permeability evaluation test piece 8 of drawing_2 , an isomorphism-like thing, and thickness D of said mole 
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goods differ from 2mm, and it comes to process ] test piece 9 test piece for laser joining (3mm and 2mm). 
Drawing 3 (a) is th*e top vrew of the test piece after the above-mentioned processing, and (b) is the side 
elevation. 

[0060] MODULAS C of a rye star company was used for the laser joining machine. This joining machine is the 
device of semiconductor laser use, and the wavelength of a laser beam is a 940nm near infrared ray. For the 
maximum output, 35W and a focal distance L are [ 38mm and the diameter D of a focus ] 0.6mm. 
[0061] Drawing 4 is the schematic diagram showing the outline of the laser joining approach. 
[0062] As shown in drawing 4 , the laser joining approach places the test piece 14 for laser joining using the 
ingredient which makes the upper part absorb a laser beam for the test piece 13 for laser joining using the 
ingredient which makes a laser beam penetrate in the lower part, and irradiates a laser beam from superposition 
and the upper part. Laser radiation was performed in accordance with the laser joining orbit 12, and laser joining 
conditions were performed on the conditions from which the best joining reinforcement in output 1 5 - 35 W 
range and the range of the laser scan speed 1 - 50 mm/sec is obtained. In addition, 38mm and the diameter of 
a focus carried out the focal distance by 0.6mm immobilization. 

[0063] The propriety of laser joining was indicated as "joining propriety", when laser joining was performed and 
melting marks were accepted in the beam-of-light incidence front face of a laser beam transparency sample in 
the conditions which can be welded, "x" and melting marks were not accepted, but when joining was possible, it 
was indicated as "O." In addition, in the "joining propriety (3mmt)" term, the joining propriety at the time of 
using a test piece with a thickness of 2mm for a laser beam transparency side sample at a laser beam 
transparency side sample in the joining propriety at the time of using a test piece with a thickness of 3mm and 
a "joining propriety (2mmt)" term was indicated. 

[0064] Drawing 5 (a) is the top view of the test piece for laser joining on-the-strength measurement which 
carried out laser welding by the above-mentioned approach, and (b) is the side elevation of this test piece. L is 
set to 30mm in superposition length, and as 20mm, the laser beam transparency side sample 1 3 which is the 
laser joining test piece which showed the test piece 15 for laser joining on-the-strength measurement to 
drawing 3 , and the laser beam absorption side sample 14 make the joining distance Y pile up mutually, and weld 
it by the welding 1 6. Using the common tension test machine (AG -500B) to joining measurement on the 
strength, the both ends of this test piece were fixed, and the tension test was performed to the welding so that 
**** shearing stress might occur. The speed of testing at the time of measurement on the strength is 1 
mm/min, and a span is 40mm. Joining reinforcement was made into stress when at least a welding fractures. In 
addition, to the laser beam absorption side sample, 43 weight sections addition of the glass fiber was carried out 
to the polybutyrene-terephthalate-resin 100 weight section to the laser beam transparency sample using the 
polybutylene terephthalate system resin of this invention, and the ingredient which added the 0.4 sections of 
carbon black further was used. 

[0065] The combination constituent used for the example and the example of a comparison is shown below. 
[0066] (1) PBT : polybutyrene terephthalate resin Intrinsic-viscosity 0.81 dl/g. 

[0067] (2) polybutylene terephthalate /PBT/f:copolymer [ isophthalate ] (a) presentation: — a terephthalic 
acid /isophthalic acid: — 90/1 0-mol%(b) PBT/f the manufacture approach terephthalic acid The 450 sections, 
the isophthalic acid (henceforth IPA) 50 section [TP A/fP A=90/IO-mol%], (It is also hereafter called TP A) The 
1 ,4— butanedio I 407 section and the tetra — n-butyl titanate 1 section are taught to a reactor with a fractionating 
tower. Under the reduced pressure environment of 500mmHg Carry out a temperature up gradually from 180 
degrees C to 230 degrees C, and it is made to react to 95%or more of esterification conversion, and 
subsequently to, the temperature up was completed even to 240 degrees C and 0.5mmHg, and the 
polymerization was completed, minutes [ 3 hours and 30 minutes. ] after decompressing. The intrinsic viscosity 
of the obtained copolymer was 0.80 6\/g. 

[0068] (3) PC : polycarbonate resin (viscosity average molecular weight: 1 9000). 

[0069] (4) AS : acrylonitrile styrene copolymer (the copolymerization ratio of acrylonitrile and styrene: 

acrylonitrile /styrene =24 /76 (weight ratio), intrinsic— viscos ityfl.60 dl/g). 

[0070] (5) Talc (crystalline-nucleus agent) :a water magnesium silicate, apparent-specific-gravity =0.20g/cc, 
pH=9.3, mean-particle-diameter =5.29micrometer. 

[0071] (6) GF : glass fiber (the diameter of average fiber: 1 3 micrometers, chopped strand with a fiber length of 
3mm). 

[0072] (7) Elastomer (styrene system) : a styrene-butadiene block-copolymer epoxidation object, the EPO 
friend A1010 (the copolymerization ratio of styrene and a butadiene: styrene /butadiene ^0 /60 (weight 
ratio), weight per epoxy equivalent 1000, MFR=e [ 7g /], 10m in (measuring method: JIS-K7210)) by Daicel 
Chemical Industries, Ltd. 

[0073] (8) Elastomer (ethylene system A) : ethylene-glycidyl methacrylate copolymer. The copolymerization 
http://Www4/ipdl.ncipi.gojp/cgiH3in/tran^eb_cgi_ejje 2005/01/5' 
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ratio (weight ratio) of both components is an ethylene unit /glycidyl methacrylate unit =94 /6 (% of the 
weight). MFR=3.2g / lOmin (measuring method: J IS -K6760 (degrees C [ 190 ], 21 60g load)). 
[0074] (9) Elastomer (ethylene system B) : ethylene and an alpha olefin copolymer (the copolymerization ratio 
of ethylene and 1 -butene : ethylene /1-butene =84 /16 (weight ratio), MFR=3.6g / lOmin (measuring method- 
JIS-K6760 (degrees C [ 190 ], 2160g load))). 

[0075] (10) Elastomer (ethylene system C) : ethylene-methyl acrylate-glycidyl methacrylate copolymer. The 
copolymerization ratio (weight ratio) of each component is ethylene unit /methyl acrylate unit /glycidyl 
methacrylate unit =64/30/6 (%of the weight). MFR=9g / 10min (measuring method: J IS-K6760 (degrees C 
[ 190 ], 2160g load)). 

(1 1) Elastomer (ethylene system D) : ethylene-ethyl acrylate copolymerization object. The copolymerization 
ratio (weight ratio) of both components is an ethylene unit /ethyl acrylate unit =65 /35 (%of the weight). 
MFR=25g / lOmin (measuring method: J IS -K6760 (degrees C [ 190 ], 2160g load)). 

[0076] The manufacture approach of the ingredient indicated for examples 1-7, one to example of comparison 9 
examples 1-7, and the examples 1 -9 of a comparison is as follows. That is, it manufactured using the biaxial 
extruder of 57mm diameter of diameters of a screw set as the cylinder temperature of 250 degrees C. (A) When 
a component (polybutylene terephthalate system resin), the (B) component (polycarbonate resin or acrylonitrile 
styrene copolymer), and a list were loaded with other additives origin and addition combination of the (C) 
component (glass fiber) was carried out from the section, it supplied from the side feeder and melting kneading 
was performed, and after cooling the strand breathed out from the dice in a cooling bus, it pelletized by the 
strand cutter. Each obtained ingredient evaluated by fabricating using an approach given [ said ] in the 
evaluation approach, after drying with 130-degree C hot air drying equipment for 3 hours. 
[0077] The result was indicated to be the combination formula of examples 1-6 and the examples 1-9 of a 
comparison to Table I.Each of unreinforcement polybutylene terephthalate system resin constituents obtained 
by this invention and glass fiber strengthening polybutylene terephthalate system resin constituents showed 
high joining reinforcement, without melting marks occurring on the beam-oHight incidence front face of a laser 
beam transparency sample, when it has permeability with high level applicable to the laser beam transparency 
side in laser joining by the thickness of 3mm and the sample of 3mm thickness is used for a laser beam 
transparency side. On the other hand, when the laser beam transparency side sample of 3mm thickness was 
used since laser beam permeability is low even if the moldability was bad or was able to be fabricated, the fault 
which melting marks generate on the laser incidence front face of this Plastic solid produced the resin 
constituent obtained in the examples 1-9 of a comparison. 
[0078] 
[Table 1] 
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[0079] The manufacture approach of the ingredient indicated for examples 8-14, ten to example of comparison 
18 examples 8-14, and the examples 10-18 of a comparison is as follows. That is, it manufactured using the 
biaxial extruder of 57mm diameter of diameters of a screw set as the cylinder temperature of 250 degrees C. 
(A) The section to the (C) component (glass fiber) was supplied from the side feeder by putting other additives 
origin to a component (polybutylene terephthalate system resin), the (B) component (polycarbonate resin), the 
(D) component (styrene system elastomer) or the ethylene system elastomer, and the list, and melting kneading 
was performed at them, and after cooling the strand breathed out from the dice in a cooling bus, it pelletized by 
the strand cutter. Each obtained ingredient evaluated by fabricating using an approach given [ said ] in the 
evaluation approach, after drying with 1 30-degree C hot air drying equipment for 3 hours. 
[0080] The result was indicated to be the combination formula of examples 8-14 and the examples 10-18 of a 
comparison to Table 2. In order to give cold energy-proof nature and shock resistance to the constituent 
obtained in the examples 1-7 [ when addition combination of the various elastomers is carried out ] Cold 
energy-proof nature and shock-proof improvement, It was compatible in the laser beam permeability level 
..maintenance in which_ laser welding is possible, and each resin constituent obtained by this invention showed 
high joining reinforcement, without melting marks occurring on the beam-oHight incidence"front face of a laser 
beam transparency sample, when the sample of 2mm thickness is used for a laser beam transparency side. On 
the other hand, when the laser beam transparency side sample of 3mm thickness was used since laser beam 
permeability is low even if the moldability was bad or was able to be fabricated, the fault which melting marks 
generate on the laser incidence front face of this Plastic solid produced the resin constituent obtained in the 
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examples 10-18 of a comparison. 

[0081] 

[Table 2] 
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[0082] 

[Effect of the Invention] As mentioned above, the polybutyrene-terephthalate-resin constituent of this 
invention is excellent in laser beam permeability, and further excellent also in cold energy-proof nature and a 
mechanical strength. Taking advantage of this advantage, it is useful to laser joining junction of the resin Plastic 
solid of various applications. 



[Translation done.] 
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* NOTICES * 

» 4 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[B rief Description of the Drawings] 

[Drawing 1] (a) is the top view of the insertion mold goods used for cold energy-proof nature evaluation in the 
example, and (b) is the side elevation of these mold goods. 

[Drawing 2] (a) is that of the laser beam permeability evaluation test piece used in the example, and (b) is the 
side elevation of this test piece. 

lDrawing.3] (a) is .the top view of the test piece for laser joining used in the example, and (b) is the side 
elevation of this test piece. 

[Drawing 4] It is the schematic diagram showing the outline of the laser joining approach. 

[Drawing 5] (a) is the top view of the laser joining on-the-strength measurement test piece used in the 

example, and (b) is the side elevation of this test piece. 

[Description of Notations] 

1. Insertion Mold Goods 

2. Resin 

3. S prue 

4. Insertion Metal 

5. Resin Non-filling Section 

6. R unner 

7. Gate 

8. Laser beam permeability evaluation test piece 

9. Test piece for laser joining 

10. Laser beam exposure section 
1 1 . Laser beam 

12. Orbit of a laser beam 

13. Laser beam transparency side sample 

14. Laser beam absorption side sample 

15. Test piece for laser joining on-the-strength measurement 

16. Laser welding 

[Translation done.] 
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o mm^mm^ u x % s susaa. i i2i££> u - if 

ttBRWK. (3) 3 6tC (D) Xfl/>^XFv 
4(A), (B> CD^ftSl 0 0MSRk:*tU 1-5 

o utanBAiiE^ iras ft^^a i - 2 ^ r ^ciatR 
co u - if ( 4 ) ( D ) x * u >»x 
7.XF7^ 40 0-1 lOOnmMIWCfel^, 

jgiS^cfcO fcW(,i*J»aBll**Wrife(D-C*4 (3 ) 
S2K(Z)U-1fap»fflWBSfflSgft; tei:t>' (5) ( 1 ) - 

(4) ^rn^Hcia$g<Du-^*ffl^fliffi^^6^ 20 

[OO'll] 

[0012] ^HJT'i^ (A) ^'J7>l/>fl/7^ 
hXMttffi (ST. (A) 0S#±fc*5) itt. huSB 

U7$b-hd:(t fU7 

■7 £ ;U (**l»«*<Di^f-Jl/»SStt«a»*) 

[0 0 1 4] ±IB^ i ;^^U>7 u U7^b-h<h 
fffflltfflO^Ci *S"C* >j7^lx>fU7^U- 
F*l^*il/ttt, fU7^JbS (*'*'l*tt-t-<3Dyy 
h*x^f-;l/JgfiSttB|i»tt:> <L 1, 4- 

ft) fc<fciych6i^K^I6a*©fl&(D^*^#>M 40 

[0015] *©fl&(D^*;U#>Bl <*Sl>tt*©x* 
^^JBfiSttBWW*) CDftK'&ffl^tt, ^^*;i/d<>iSRS 
3-3 0.*JV%.(Dl5Hr*4Ci-*^JKttO^ 
b$«U<, 3-2 0Wo(?)8irS)6Ci^j;0if 
JL^o 50 



[0016] ttc, *(D{&<Di/*-)l> ($)^P(«Ox 

3-30 ^r;l/%(DffiHr* ^>Ci &f&&'&<D&fr h 
ft?£0<, 3-2 0^%©Klt*SCi#J:D»S- 

[0017] ±ffi-e^ffeCO^^ Jl/jJO&i Ottt, -Y V 
:?£;L«L 7$)1>WL> 2. 6-i-7 Zls^isfifrtfy 
BL 1, 5 -:f;7* U>^*JU#>K, t'^ (p -fcJU 

x^l) ^£> s T> h ^Hz>^*JUd<>K. 
4, 4' xx;l/X-^;l/iP^jU#>M; 5 -:f h 

y ^ a x ;u * 4 v ^ £ ft £ © * ;u # >K , 

T^h'^K, -te^»BL Tiz5-Y>KL Ff^7>yt 
>»&i*<D^SjR^^JU#>M, 1. 3->^P^*1f 
>SP#;l/#>K, 1, 4 -S^o^*1f>^*jl/3j<>M 

[0 0 18] (A)^iir^'j7-fb>fb7H 

WAS, 7^JPxhy;b-^^U>itf^ #'J7* 

r.u>*3->h\ x*-u>«jbi, T*y;u»flt, *yx 
-T*^x;i/^> > #yryu-K ^yxfi/>fU7 
*u-H»BIO«t«*6ji«*i*il>0:< £fe iwdshjqcc 
cfc 0 rt»tta6HSTf L < ft 

[0019] (a) j&ft<D%mizmmmm&mtv$>ti 

or«sciwsuii c s/c, (a) ti&ftffi#y-x* 
^<**> e> ft &*§«^c (rj . ^ (D^iw^> s i » ^Siiii^fe 

[0 0 2 0 ] *ISWCC*5l»rtt±i2 (A) JSiS»t*tC 

(B) ^'J^7-^- h^Bi % r * y ax h ijjb • 
Hi, T^yjUBiii, #';x~7^ixXJi/*>, 

*d>«c < t 1 («T < B > «>» 9 > 4 

cc « * y ^ - # * - h mm 4 « c ^ c i * » ^ o 0 * . 

[0 0 2 1] (A) £ (B) 0^i-HcStr£ (B ) l&ft 
OiB^itt, U-1f^@3i§ttr&]±^m^^^6 1 - 5 
0 filter £> 9, »* U< «5-4 0S1%T*S, 
(B ) «»©E^|*J 1 M%**r*4i . U— tf* 

teJ: OT«»llltt3WST-r«fcaC>» * b < ft 1^0 
[0 0 22 1 *»9icc*5^rtt, ^?6fc (Oiiso 
W«»3^»W (tiT, (C) ^<b4>So) *I3£T4 

tttti. ^^>K^y r >^^^, ig{tffiss^ ^ x^. mm 



5 

mm. &imm#<Dimffim<m* 77Xrt^, 

[0 0 2 3 ] 3 Ch^JHttft^T^, 

[0024] *»B"csi^ns (o fiS^comtti* 

( B ) ^(D^-ftS 1 0 omsgptc^f u 1-2 0 Oil 
•r*SCi#jffiK, ±0»*U<tt5-120I 20 

[0 0 2 5 ] *«!8«C*jl*r« (A) jffi^t (B) JS8» 

7 Ht», x=f-u>^, X^U>3R&i'36SWe>tlS 
(x^* h-^©»ai«», (A) nS^<t (B) 

its 1 0 0 mmmctt 11-50 s»gp#**?£ u 

t* 0 .) o »t^x 7 XF7<!:Lr (D) X^U>^x 
F7ifflii5cit, (A) (B) J&frCDfS 

[0 0 2 6] BlFfE ( D ) f&ftt L/ttt, 4 0 0-1 10 
0 n m&SIWg&CfcUT^y :/^U>t* FcD 

Wi>Xfb>fX7XF7ilt(t X^U>-^d? 40 
S L < «X^U>- 7'^^X>7'P v *ftS^f*G>x;j< 

tyftftW^i, c<DX^u>-:T£^x>;/a 
(B0 S^7U> FA 1 0 1 0*JBl»SC<h*s*C£ 

[0027] *«M"cso>en4 (d) f&ftomm 

(A) j$#± (B) ^(D^ltSl OOfifigp 
tcatU 1 -5 0 3t«aiJ<DliSHr*0, 2-2 0SSSPO 50 



fifS8 2003-292752 
6 

Wm& «fc 0 *?* 0<,> o ffijmjt 1 itaJ*It(j < D > jb£ 

[0 02 9] W*ta»SSW£LTtt, 

tfcBW^B'J^jA, x^ry^Kr/i/ 
^^Af©#I5i, x^U>h'X7sf7'j^7^ F 
f^)I»^MS7 5 h\ x^U>i>r^> - Xr7'J> 

75 Krt*»3£Lt». 

[0 0 3 0] Blffcl»il:»J©«il/Ttt, 2, 

>- 3 - (3, 5-y-t-7'f;l/-4-tFP+v7 
ccx;U) T'Pb'^-F) ^£>, h'JX (3. 

- t - KD + V^>i/» ^yyr^b 

- im<D? * s-)imt£ty}. ^^yJb-3. 3' - 
W^Pb't^-F, 3' 

xjb^x^ r h v ^xr yju-o^x y xy h-zu 
^*^7 t a F^cd y >^{h^t^^^6h, 
4>, 2, 6 -j/- t 4 ^ju^ ^y-ju, 
^h^** (.y?-U>-3- (3. 5-^-t-^>;U 

- 4 - t Yu^rls-y 7'Pt't^- h ) y^f>^ 

[0 0 3 1] SSEiSrjfiDWi L/ttt, 2 - ( 2 ' -tFD 
^^>-5' -y ^Jb^ xxjl/) <>:/Mi7:/-Jl/^g 

tf^>!/h yry-^jfifb^iu, tt6D e «c2. 4-^t 

F n + > v 7 ^ y >Oi 5 v y x ^ >^f 
^f, *^^/dm7'7 l JWX7 x- K 

[0 0 3 2] Sfc. »SJl«IWiOrtt#yx-f-jUx- 
ei$ B H H »»J^^i3-r^ci(cJ:^. <*a{bj*K (HfbiS 

[0033] s fc, xmamtt ux\mtmb^v^ 

[0 0 3 4] cn6©«WJS«BWB, 2«JjUJLb«:ffl* 



(5) 



[0 0 3 5 ] W*.«BMtl*lt»J<b l/t«^bfctJ5 

[0 0 3 6 ] ##g?S©#D ^l/>f 1/7*1/- HfMff 

t». *W*-StH*2W©#ttlil. y- 5 

M«l«ffik)t . 2 0 0-35 0 -COfifi-Cifflttffl* 

ti ( A ) — ( D ) BR^O^W* 1 0 0 CSffitCft U 0>J 

[ 0 0 3 7 ] ft S LC»HjBbSTSOM4 L/Tt*. >- 'J > 
SK2 3 0-3 0 0 , C©2«Wffl«£ ; &ffll«\ '(C) J5S^ 

[0038] *»w©«)raffl«E«jtt. *ttu^. fftbis 
[0 0 3 9 ] &§m<D#<) y^u^f-v-y $ v- hmm 

7 » *«©^^«UDWJ * Cite 

s. 

[ 0 0-4 0 ] *«w©?j<y V^V^y- U7 ir U- h$fg 
JB&©ttiJ!i»?jg&f*© - if #K u— 

[0 04 1 ] 

t * tt C n 6 «© IBIS HB£ 3 ft £ 

[0042] MTtcmbMto £mmm<D#m&imm so 
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[0 04 3 ] ( ly.msmm 
-mm^mmmm < b« e o e 9 a s e ) u 

r, ttttftttjggg&ft (-> V >^gg2 6 0 "C. £MS 
0E8O*C) fcfcWSSISBOWT- (ASTMl^^'. 
J*#3. 2 mm) j£Jf$©ISHC, ^ n a 0 ^f tH OlSCCKK 

^©Wtt^ftiLtS^ rx j r^Lfco — J5f. a 
»©ai»t>©«H4«cfi roj -c^ote. ttc: ffl&tA 

6 1 -xms. * mxm* u . t 

[0 04 4 ] r x j «^<D*>©«. ^■©fteCD#14f¥'H ; & 
[0 04 5] (2) 

ASTM D.6 3 SK^tSJStffltff^c. K 

'j > ^fiffi2 b 0 "C, '&mm& 8 0 *c 

[0 046 ] (3) ftlf3#1» 

ASTM D7 9 0K!Wfrr**aTWffi£?T-3fc. 1^ 

'J > ^SS 2 6 0 *C . 8 0 *CCA S „ 

[0 047 ] ( 4 ) 85S?§£® 

ASTM D256 ^tW^f S3?ffit?IMB*ff o fc. 13 

*tz»sjaK*fr«s/ > ^gg2 6 0 "C. ^Stf?gg 8 0 °c 

[0 04 8] ( 5 ) M*/ct)*iaK 
A S TM D 6 4 8 KKfflSr *^*CffPffi*?f"-3fc. « 
jfC&^3»l. 8 2MPa 0 K®IK-«/l$6. 4mm©4 

©*ffli\ ■?-©fiS;^^«-> , ;>*'iSJK2 6 ou 

SIK8 0°C"C*-5>„ 

[0049] ( 6 ) m^mm^m 

»©JS® i ¥tf^c^J fJitO fcffJtt© It 

ra;$tt©±laic£«-t£c iccj: Off^sn^-r >if- 
b i f y > *'ae 2 6 0-c, so-c 
©^-e^ufc. 

[ 0 0 5 0 ] m 1 ( a ) «±fB-f >-y-- h ^d° d ©¥® 
^"C* fj . ( b ) »|BMJf2 a a D ©{IMIS -C* 5 „ 
[0 05 1 ] -£>■#■- h«a a n 1 -Y >tf- h# 



(6) 

9 

[0052] a >y- \~&m&&wicmmL&mt&M 
5^*515 5 ai-ets. 

[ 0 0 5 3 ] A hfi&J&a 1 E381iaW5<Z>gffi 

(JE^M) ©25©ft$ Ui5 Omm. S3tt30mm, 

-ettffi2 0JIW«l. 5mm-r , &£„ 
[0 0 5 4 ] l&j»£ D D 0 £ 1 3 0 *ClWtT 1 B$flflM3f£. 10 

- 4 0 "CSl^T 1 mtim&T tv. WO' 1 3 0 °CEtigT 

[0 0 5 5] ( 7 ) U — *f^^iittl?ffi 
i^Jt«0 2 OL*s 8 OmmjE^T. I*D^3mm 

mxi/ ij > ttm.m.2 6 o -c. ^sias 8 o °cv$> m 
2 (a) t* % ±iau-ifjt«ajattfPfflfiSEiyt©Tfflia 20 

;oo56] u— *r%i&mm&nmi&mK 8 ^u- 

[0057] nmmt (#0 mmmmmomnimft 
»*ffiatt (uv-3100) *yt«tu»«:tt 

[0058] mmmizmmycmt xmytm<Dit^'s^m 
-em.-?, mtpunz, &mw-m.8 00-1 1 0 0 n m^g 

[0 0 5 9] ( 8 ) tf ^ttffFffi 

. m 2 © b - tf jcmmmmmszmx 8 i isi^ 

t£© i> © £ . iff agtffJ D a a©J5 c D ©<&■ ii2mmi Mtt S 

2 ««©*&?&&;&> e -£ n-en^ 0 m u flux ir^s, <i 

W#2 4mm. ISL^TOmm, f*D(i3mmi2 
mm©b-lf?S««Kl!Ut9KKM-*ffii.»fc. H 3 
< a ) «±!3tt]If£©liUgSK-©¥ffi0-C£> 0 . ( b ) « 
•€-©iBiOTHr-*^ = . 

[0 0 6 0] U—!fjg#«tt. 7-fXS-tt©MODU 
LAS C*fil(,>fc. «aif««W^ftU— »f«fflO« 40 
it* 0 . U--tf7t©^g(*9 4 0 n m©j5#^-C* 

D#0. 6mmT*5, 

[0 0 6 1] B4BU- if««*ffi©ftlt»=g:7rr«WSIg| 
[0 0 6 2] u— tf?§^?i«E14cc^d:^tc. u- 



mi 2 0 0 3 - 2 9 2 7 5 2 
10 

ill 2K?So-cm>. U— tf»»*ft=«. ffi^l 5-3 
5W«EHfcJ;0\ U—!fjtotaiS 1-5 0 mm/sec 

ft, MSil»3 8mm. «USSBO. 6 mm@5re* 

[0 06 3 ] U— !f*»©oJ5« rffip#DJSj £ brt2 

yytmmimm ©#« a»*ib tc «mwflM) 6 n & « 

TOj iSBttLfc. ft. r^#DJS (3 mm t ) j *tc 
« U— if^ftgSjSffltfsm&CJS* 3 mm©5t§t>t£ 
«§£©?S^pJ5. r^^ojg. ( 2 mm t ) j ^tcfci^r 
If **»»fflJK*4K:j** 2 m m ©tOft)* l > 
fci*£©?g#pT5£tBiSc 0 fc„ 

[0 0 6 4 ] @5 (a) ttJblKfrg-CU— !T«»LfcU 
— *f-^#^lKS'J^ffl^>t©¥ffiH-e* 0 / ( b ) ttP 
imKVMm® h . u - If *«3ftflEiB'JSffl««M- 1 
5»H3tC^LfcU - If »3|||jWK"C * S U - If 3fc»a 
jftflHtm 1 3 £ U-lf3fc««iKfflK8. 1 4 
Mg3L5:3 0mmi6, «tSlYtt2 0mmil/ 
T, fi*a-^fc.# 1 6TS«Lfcfe©-C*a„ m 

•KSWffitctt-ttWfjrg ISIKM8 ( A G - 5 0 0 B ) 

©?IS5jlS(* 1 mm/m i n, X/O(J4 0mmt** 
i^. U- If 3^®ifi5C*4^ «*^^© * V ^fb>fl/ 
^'J^l/yfb^l/- htUflll 0 0*Sg[iCC«U. 

x«t* 4 3 mmmm l. . « * - ^ > ^ ^ •> 

^*0. 4HI5^JPbfc«if4*fflCifc 0 
[0 06 5 ] &T<,cmmMto<i;Vl\£mtcGimLtc&£ 

[0 0 6 6 ] ( 1 ) PBT : # 'J ^ U > f 

HWfiSO. 8 1 d 
[0 06 7 ] (2) PBT/ 1 : rH , J^U>^U7* 

( a ) ffiSt. :fU7* Jt^/V V7* ;UK : 9 0/10 
m o 1 % 

(b) PBT/10Si*i 

fU7$)H(«T, TPAitK?) 4 5 0g[5. y 
7%)l>m I PAifcl^) 5 0SI5 [TPA/I 

PA = 9O/10mol%], 1 , 4 -7 '$>y^-;b 
4 0 7§|5. T-h^-n-^^JU^^^-h igpj&iffgti 
W t SJCCHiCttjX^ . 5 0 0 mm H s ©i^EJS^TT- . 
1 8 0'C*p6 2 3 O'CS-C^^tC^fiLTxx-^JHtS 
EE^ 9 5 %W±tC $ r JStfc. ? -t± % iXts-C 2 4 0 'C. 0 . 
5mmHgtcSt'#S, ®JIt-T 3&rm 3 O^tCfi^ 

*^esttfc. 96nfcfti^ft(t)i*tts»o. so 

d 1 /sX-lb-otc, 
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[0 0 6 8] (3) PC : (MSL 

: 1 90 0 0) 8 
[0069] (4) AS ; T^'JO^hV^-^f b> 

^yn^F r;;U/*?-U>= 2 4/7 6 (SStt) , B 
WttS: 0. BOdl/g), 

[0 0 7 0] (5) *JU* (&A«ffil) :^7k^r^Mv 
Wiz-JA, 0. 2 0gr/cc, P H = 

9. 3. 3pJ^tt^a= 5. 2 9um 0 

[ 0 0 7 1 ] . < 8 > G F : #5 *«t (¥^»tS : 1 
3 urn, Ii§3mm(Df a v FX F) 0 

[0 0 7 2 ] (7)i7XF7(^^b>J):X?l/ 

;Wb*X« (1*) SJx#:7 l/> FA 1 0 1 0 (X^U> 
£ ^XXD^S^tt ^ 5F- U i/X>-40 
/eo.ditb), x^^tlOOO, MFR=7 
g/lOm i n (fflieffi : J 1S-K721 0) > ■ 
[0 0 7 3 ] (8) x^X (x^U>3^A) : x?- 

a^Jt (matt) ^fuyffi/^^^u^^y 

(11%) e MFR=3. 2g/ 
lOmin (MSffi : J I S-K67 60 ( 1 9 0°a 
2 160 gill) ) 0 

[0 0 7 4 ] (9)X7XFv(xfU>$B) : x?- 
U>-a-^U^^ >3^.'Jv- (xf U>£ 1 
>©Sf&tt:x^u>/]-7r>=84/16 (S 
■it) . MFR-3. 6 fir/1 0 m i n (8WS£& : J I 
S-K6760 (190 "C, 21 BOgfifl) ) ) . 

[ 0 "0 7 5 ] ' ( 1 0 ) X7X Vv (x^l/>fX ) : x 
?u>-y^jur^ 'ju- v-zn)isi/)\,jt&>? t)\s- 

F^(4= 6.4/3 0/6 (ii%) . MFR = 9g/l 

0 m i n (I'JSffi : J IS-K6760 ( 1 9 0 °C, 2 

1 6 0 gmM) > o 
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(11)X7^F7 (xfb>^D) : l/>-xf 
;bT * y u- h#S^». WBS»©ft«*tt (SSJt) 
ttx*U>#ffi/x?;>T* 'J U"- h#{4= 6 5/3 5 

(fiSSO . MFR = 2 5 fir/1 Om i n (jKBEffi : J 

I S - K 6 7 6 0 ( 1 9 0 -a 2 1 -6 0 g fl) ) . 

[0 07 6 ] 1 —7 , fcbWW 1 -9 

m&m i - 7 Rmmm 1 - 9 teen 

ffitt^©af3r*S. TJ5:b%^U>?jaS2 5 O'Ctc 
SSU^^'Ja-SS 7 mmjaScD2ttfftH^ ; &ffl04 
10 TiSi£U/c 0 (A) ^l/>f^l/7 5? U- h 

vt3xh u Jix * u>iti^ft) . at^tc-eo 
fto*aia(i«7cii»»*? e> . ( c ) < # ^ * ) 
€rassnE^-rs»^«if ^ f? •< -#-frem&Lxm 

fbu/co »e>nyt&«**«, 1 3 0TO(ftiK«i«t3 

BMttftLftitft. WiaiMli*ffiiBlW>*ffi*fflC»"cajI5 

20 [0077] 1 - 6 m?iwm 1 - 9 vm&mjy 
1 octets u/e 0 #»wr»e>nfc#tt{t# y 

fc. 3mm<0«3^U-1fai»CCteW4U-lfjfejHWJ 

t»*«aue*^Lfc. — tb«wi~9r»e»nfc* 

30 ..3fe»aa#*s{gC^c«>. 3 mm/l^co U-tf^jgMIPJj 
[0 0 7 8 ] 

[II ] 



(8) 



13 
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[0 0 7 9 ] »W8 - 1 4 , tbtim 10-18 
mm\8 - 1 4S^it«W 10-18 tcBBtgOtetW© 

*ffl^TS[jS0/c o (A) RE^ (^'i^U>fl/^ 

h S«JI|) , ( B ) f&ft (# U ^7 - h W 
Bl) , (D) ^ (X^U>^x^x feL<«x 

[0 0 8 0] i»«8-l 4SCI f tb®«l 0-1 8COI2 



o-i 8 tiien/c wg»ti^Mii^\ mm 

^ffi^&^Xbls-V3tMmMm*m^tcib, 3mm/? 
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[*2] 
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